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(57) ABSTRACT

A setting tool and bridge plug that are run-in-hole on
wireline through a core bit while drill rods are in place can
be used to plug a borehole. A setting tool can be sized to
have a same or smaller diameter as a drill rod. A bridge plug
can have a run-in configuration of a diameter that 1s smaller
than an inner diameter of a core bit. The bridge plug can
have a set configuration that can respond to the setting tool
pulling uphole. The bridge plug can be positioned below a
drill bit of the drill rod in the set configuration, and the
diameter of the bridge plug in the set configuration can be

greater than the diameter of the drill rod.
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SETTING BRIDGE PLUG ON WIRELINE
THROUGH CORE BIT

TECHNICAL FIELD

The present disclosure relates to devices usable 1 a
borehole environment for drilling. More specifically, this
disclosure relates to setting bridge plugs using wireline 1n
open hole through a core bit while drill rods are 1n place.

BACKGROUND

Drilling a borehole can require a variety of drilling tools
that are run-in-hole through drill rods to perform various
drilling operations. Certain phases of borehole drilling can
require plugging the borehole to 1nitiate directional drilling
or abandonment. A bridge plug 1s downhole tool that can be
positioned and set to i1solate the lower part of a borehole.
Bridge plugs can be permanent, enabling the lower borehole
to be permanently sealed from production or temporarily
isolated from a treatment conducted on an upper zone. To
cnable 1nstallation of a bridge plug, multiple drill rod trips
(e.g., removal from and reinsertion to the borehole) can be
required as a result of bridge plug dimensions exceeding the
inner diameter of the drill rods.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a cross-sectional view of an example of a
borehole drilling environment according to some aspects of
the present disclosure.

FIG. 2 15 a cross-sectional view of an example of a bridge
plug setting system 1n a run-in configuration according to
some aspects of the present disclosure.

FIG. 3 15 a cross-sectional view of an example of a bridge
plug setting system 1n a set configuration according to some
aspects of the present disclosure.

FIG. 4 1s a cross-sectional view of an example of a bridge
plug setting system with a sealant being applied according to
some aspects of the present disclosure.

FIG. 5 1s a cross-sectional view of an example of a
high-expansion bridge plug 1n a run-1n configuration accord-
ing to some aspects of the present disclosure.

FIG. 6 1s a cross-sectional view of an example of a
high-expansion bridge plug 1n a set configuration according
to some aspects of the present disclosure.

FI1G. 7 1s a tflowchart of a process for setting bridge plugs
in open hole while drill rods are 1n place according to some
aspects of the present disclosure.

DETAILED DESCRIPTION

Certain aspects and features relate to setting bridge plugs
in open hole, while the drll rods are 1n place. A setting tool
can be used to engage a step up gearbox to gradually and
smoothly apply torque to a bridge plug (BP). A high-
expansion BP (HEBP) with a run-in-hole (RIH) diameter
with half of the full expansion diameter, so that the HEBP
can {1t through core bit and then expand. The setting tool can
record pressure versus time data. Once the setting tool 1s
retrieved, the data can be downloaded and compared with
known pressure versus time data for shear pins used in
HEBP. If the two curves overlap, there 1s high confidence
that HEBP was set correctly. This methodology can increase
probability of successtul BP set and reduces potential dam-
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age to the formation. Certain aspects of the embodiments
can reduce the number trips needed to set a bridge plug to
a single trip.

In mining and mineral exploration, BPs can be set down-
hole using the drill rod and mechanical energy (e.g., torque)
from the surface. To set the bridge plug 1n an open hole, the
core drill bit, core barrel, and drill rod are tripped from the
hole (1.e. removed from the borehole). Following the bit trip
out, the bridge plug 1s tripped 1n (1.e. run downhole) to depth
on the end of drill rod. Following the bridge plug being set,
the dnill rod 1s trnpped from hole. Using the currently
available technology, a total of three rod trips are used to set
a bridge plug.

Multiple trips into and out of the borehole can increase
cost, loss of borehole 1ntegrity and inefliciency of a drilling
operation. Furthermore, using rotational energy of drill rods
to torque up and set a BP can result in over torqueing the BP
and damaging the formation, resulting 1n BP failure. And,
when there 1s a failure 1n setting the BP, 1t may not be
possible to determine the cause currently. Current BPs used
in core drilling applications do not have an expansion ratio
high enough to enable both the working inside of drill rods,
run through core bit, and expand to open hole diameter. For
example, the standard core hole 1s about four inches 1n
diameter and the mner diameter of a core bit 1s about 2.5
inches. Current core drilling BPs that have a RIH diameter
of less than 2.5 inches cannot expand to four inches.

Non-productive rig time can be a significant cost driver 1n
the mineral exploration drilling business. Tripping rods 1s
one form of non-productive time. Tripping rods 1s a high
exposure task for injury to an employee so risk and exposure
for a potential 1njury are minimized. Additional wear and
tear on equipment 1s reduced by limiting the additional rod
trips. A Placement through Bit (PTB) technique according to
some examples can reduce the standard three rod-trip time
to set an open-hole bridge plug to one trip.

In one example, a P1B plug setting technique 1s used to
set an HEBP. PTB can be achieved directly through the core
drill bit without having to make an initial rod trip. A nig
wireline can be employed to lower a setting tool, a setting
kit, and an HEBP. The setting kit and the HEBP can be
lowered through the core bit into the open hole. The setting
tool can remain above the crown of the core bit.

A smaller run-in-hole diameter, combined with a high
expansion ratio, can allow the HEBP to be set through the
crown of the core bit such that rods are not required to be
tripped out prior to setting the BP. The setting tool and
HEBP can be run in hole faster on wireline (e.g., approxi-
mately 400 ft/min) than traditional method rod tripping.
Exploration drilling cost per foot can be reduced and core
production rates can be increased by reducing rod trips and
non-productive time.

The setting tool can be a tool or device that 1s used 1n the
placement or setting of downhole equipment such as per-
manent packers, plugs, or slickline locks. The setting tool
can be retrieved after the operation or setting process. In
some cases, the setting tool can be used to retrieve the
equipment or tool that has been set in the borehole. In some
examples, the setting tool can be a device or mechanism
useable to apply mechanical force to the setting kit to set the
HEBP. For example, the setting tool can be a downhole
power unit (DPU).

These illustrative examples are given to introduce the
reader to the general subject matter discussed here and are
not intended to limait the scope of the disclosed concepts. The
following sections describe various additional features and
examples with reference to the drawings in which like
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numerals indicate like elements, and directional descriptions
are used to describe the illustrative aspects but, like the
illustrative aspects, should not be used to limit the present
disclosure.

FIG. 1 depicts a cross-sectional view of a borehole
drilling environment 102 that includes a borehole drill
assembly 104 according to one example. The borehole
drilling environment 102 can include a borehole 108 extend-
ing through various earth strata. The borehole 108 can
extend through a hydrocarbon-bearing subterranean forma-
tion 124. A borehole 108 may be created by drilling into the
subterrancan formation 124 using the borehole drill assem-
bly 104. The borehole drill assembly 104 can be driven and
can be positioned above at the surface 106 or otherwise
arranged within the borehole 108. The borehole drill assem-
bly 104 may be used 1n other drilling environments other
than mining such as wellbore o1l drilling, and may include
any tools necessary to implement conventional methods of
drilling.

The borehole drll assembly 104 can include a winch used
to lower and raise the components within the borehole 108.
The borehole drill assembly 104 can include various drilling
components to set a bridge plug 1n an open hole while drill
rod 110 remains in place. The borehole drill assembly 104
can include a wireline 116, DPU 120, setting kit 125, HEBP
130, drill rod 110, and dnill bit 112. In some examples, the
wireline 116 can be a sand line, which 1s capable of
significantly higher tensile forces than a slickline or electric
wireline. In other examples, the wireline 116 can be a solid
steel line or a wire-braided line.

The borehole drnll assembly 104 can be a dual tube
system, such that the wireline 116, DPU 120, setting kit 125,
and HEBP 130 are inserted into and travel through the drill
rod 110. The drill bit 112 can be atlixed to the drnll rod 110
to perform conventional drilling and mining operations
independent of the wireline 116, DPU 120, setting kit 125,
and HEBP 130. The DPU 120, setting kit 125, and HEBP
130 can be temporarily aflixed to or within the wireline 116
so that the DPU 120, setting kit 125, and HEBP 130 may be
lowered or raised along with the wireline 116 via the winch
of the borehole drill assembly 104. The drill bit 112 may be
moved axially within a drilled borehole 108. The drill bit 112
can have an opening portion of an inner diameter sufliciently
large enough for the HEBP 130 to pass through the drill bat
112 to be positioned below the drill bit 112.

The borehole 108 can include fluid 114. The fluid 114 can
flow 1n an annulus positioned between the borehole drill
assembly 104 and a wall of the borehole 108. The HEBP 130
can be used to seal off the fluid 114 or any other undesirable
substance or material from the portions of the borehole 108
positioned above the HEBP 130 1n a set configuration.

In some examples, the DPU 120 can be configurable to
record pressure versus time data during configuration of the
HEBP 130 into the set configuration (1.e. expanded against
the walls of the borehole 108). The pressure data can be
recorded by one or more sensors located within the borehole
108 that are communicatively coupled to the DPU 120, or
the DPU 120 can include any number of sensors or tool
necessary to measure pressure within the borehole 108.
Pressure versus time data recorded by the DPU 120 can be
compared against known pressure versus time data points to
determine a probability that the HEBP 130 was configured
into the set configuration without error.

In some examples, the borehole drilling environment 102
can include a computing device 118 and pressure/time
database 122 at the surface 106. The computing device 118
can include a controller, a memory device, a communica-
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tions port, or any other electronic components necessary for
transceirving data with the DPU 120 and the pressure/time
database 122 for purposes of comparing recorded pressure

versus time data against known pressure versus time data.
Upon removal from the borehole 108, the DPU 120 can be

communicatively coupled to the computing device 118 at the
surface 106 to transceive recorded pressure versus time data
corresponding to the setting of the HEBP 130. The comput-
ing device 118 can then receive known pressure versus time
data from the pressure/time database 122. The pressure/time
database 122 can include known pressure versus time data
for installations of HEBPs 1n a variety of subterrancan
formations, such that different types of formations may
produce different pressure values exerted upon the HEBP
130. The known pressure versus time values can be 1deal
data points which are known to have been recorded during
successtul HEBP installations. The computing device 118,
alter recerving data from both the DPU 120 and the pressure/
time database 122, can compare the recorded pressure versus
time data and the known pressure versus time data to
determine 11 the installation of the HEBP 130 was success-
tul. A closer match between the two data sets can represent
a successful installation of the HEBP 130, while a diver-
gence between the two data sets can represent a failed or
erroneous installation of the HEBP 130. In some examples,
the known pressure versus time data points can be referred
to as shear points when shear pins are used, where a shear
point measurement can be the force required to shear the
HEBP 130 from the setting kit 125.

The ability of the DPU 120 to provide a mechanism for
Verlfymg whether installation of the HEBP was successiul
can increase overall operating efliciency and safety. Provid-
ing additional means to validate stages of drilling operations
can 1improve certainty and therefore eliminate the need to
duplicate borehole plugging eflorts, saving operational cost
and time.

FIG. 2 depicts a cross-sectional view of an example of a
bridge plug setting system 1n a run-in configuration accord-
ing to one example. The run-in (1.e. run-in-hole) configura-
tion can involve lowering the DPU 120, setting kit 125, and
HEBP 130 via a wireline 116. meodlments prowde a
means for setting the HEBP 130, via the DPU 120 and
setting kit 125, below the dnll bit 112 to form a seal within
the borehole 108.

The DPU 120, setting kit 125, HEBP 130 and wireline 116
can be sized such that their respective diameters are able to
move freely within the drill rod 110. The setting kit 1235 and
the HEBP 130 can have a smaller diameter than the inner
diameter of the drill bit 112, such that they can be inserted
through the drill bit 112. The DPU 120 can have a diameter
(e.g., 2.5 inches) that can fit inside standard drill rods. The
HEBP 130 can have an expansion ratio of two to one and can
be mitially sized (e.g. 2.2 inches in diameter) to fit through
a crown (e.g., imnner diameter) of a drill bit 112. The HEBP
130 can expand upon being set to a diameter (e.g., 4.5
inches) that 1s greater than an open hole diameter (e.g., 4
inches).

The HEBP 130 can be lowered 1nto the open hole past the
drill b1t 112 via a winch connected to the wireline 116 so that
it 1s 1n a position clear of the drll bit 112 and other
encumbrances prior to expansion. The setting kit 125 may
not need to pass through the drnll bit 112, so long as the
HEBP 130 1s 1n a position to radially expand, forming a seal
agamst the walls of the borehole 108. Once the HEBP 130
1s 1n position to expand, the various components shown can
transition from a run-in configuration to a set configuration.
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FIG. 3 depicts a cross-sectional view of an example of a
bridge plug setting system 1n a set configuration according
to one example. As shown 1 FIG. 3, the HEBP 130 1s 1n a
set configuration, and the remaining components (e.g., DPU
120, setting kit 125), which are detached from the HEBP

130, are 1n a trip-out configuration (1.e. they are being raised
out of the borehole 108 through the dnll rod 110 via the
wireline 116 attached to a winch).

The DPU 120 can mitiate a set configuration for the
HEBP 130 by applying mechanical energy directly to the
HEBP 130. The DPU 120 can include an electronic/timer
housing, power supply, and a step up gearbox, to supply
mechanical energy to the HEBP 130 through the setting kit
125. Prior to lowering the DPU 120 and HEBP 130 1nto the
borehole 108, the timer can be set to ensure there 1s sullicient
time between lowering the components until set point and
gearbox activation. Once the timer reaches zero, power to
the gearbox can be supplied to 1mitiate rotating torque on the
setting kit. In some examples, the DPU can supply up to
30,000 1b. of force at the setting kit to set and shear (1.e.
disconnect) the HEBP 130. The mechanical energy (e.g.,
torque) can be supplied evenly over time to the HEBP 130
to ensure equal distribution of the HEBP 130 against the
walls of the borehole 108, and to prevent over-torqueing that
may damage the HEBP 130 and any other components.

After a suflicient amount of torque 1s applied to the HEBP
130 by the DPU 120 through the setting kit 125, the setting
kit 125 can disconnect the HEBP 130 so that 1t remains
stationary 1n a set configuration. The HEBP 130 1n the set
configuration can have an expanded diameter that 1s greater
than the diameter of the drill rod 110. Note that the torque
required to shear off the HEBP 130 from the setting kit 125
can be greater than or equal to the torque required to fully
expand the HEBP 130 within the borehole 108 (i.e. the
HEBP 130 will form a seal prior to or at the same time the
setting kit 125 shears off the HEBP 130).

After the HEBP 130 1s 1n the set configuration, the DPU
120 and setting kit 1235 can be tripped out of the drill rod 110.
In some examples, the setting kit 125 can allow for a
controlled exit for components extending through and
beyond the 1nner diameter of the drill bit 112. The setting kat
125 can be appropnately shaped to be pulled back through
the mner diameter of the drll bit 112 with limited or no
resistance so as not to become stuck or caught on the drill bit
112.

In some examples, the dnll rod 110 can rotate during the
run-in and set configurations, as well as during tripping out

the DPU 120 and setting kit 125. The dnll rod 110 can
continuously rotate around the DPU 120, setting kit 125, and
any other components attached to the wireline 116, so that
the drill rod 110 does not become lodged against or impeded
by various viscous materials of the subterranean formation
124 in the borehole 108. Rotating the drill rod 110 continu-
ously during run-in, set, and trip-out configurations can
reduce 1ssues encountered when the drill rod 110 1s tripped-
out from the borehole 108.

In some examples, the DPU 120 can be an electrome-
chanical actuating device. In some examples, the DPU 120
can be battery-powered, such that the mechanical energy,
which 1s transferred to the setting kit 125 to torque the HEBP
130 to the set configuration, 1s sourced from batteries
connected to or housed within the DPU 120. The functions
of the DPU 120 according to other examples (e.g., recording
pressure versus time data) can also be powered by such
batteries.

Passing the HEBP 130 through the mner diameter of the
drill bit 112 and expanding the HEBP 130 beneath the drill
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bit 112 to form a seal against the walls of the borehole 108
can reduce the number of total rod trips from at least three
trips (e.g., removing the rod, iserting a new rod with a
bridge plug on the end, removing the new rod aifter setting
the bridge plug) to one trip (e.g., removing the rod after the
borehole 108 1s sealed). The reduction 1n total number of
trips can allow for increased operating etliciency, reduction
in equipment deterioration, and increase 1n borehole opera-
tor safety.

FIG. 4 depicts a cross-sectional view of a bridge plug
setting system with a sealant being applied according to one
example. After the HEBP 130 1s successtully in set configu-
ration and the DPU 120 and setting kit 125 have been
tripped-out, a sealant 402 may be deposited on top of the
HEBP 130 to reinforce the seal. The sealant can include any
sealant used 1n conventional borehole sealing methods (e.g.,
cement).

Plugging boreholes can be required for a vanety of
reasons when implementing conventional drilling methods,
including (1) solving a lost-circulation problem during by
spotting a cement plug across the thief zone and then drilling
back through the plug, (11) sealing off selected intervals of a
borehole or abandoning an entire borehole altogether
because 1t 1s dry or depleted, (111) sidetracking or to 1mitiate
directional drilling to help guide the drill bit 1n the desired
direction, (1v) providing an anchor for an open hole test,
particularly when the zone to be tested 1s significantly ofl
bottom, and other remedial work. To address these and other
problems, plugs are designated at specific points located
within a borehole, typically not at the bottom of the bore-
hole. As such, 1t can be challenging to accurately deposit a
relatively small amount of cement slurry above a larger
volume of borehole fluid.

It 1s essential to drilling operations that a satisfactory
cement plug 1s placed the first time. Properly placing the
designed cement plug helps reduce nonproductive rig time,
minimize wasted material, and mitigate the need for addi-
tional cementing services. Having the HEBP 130 act as a
bottommost point 1n which to apply the sealant 402 can
provide an increased certainty that a sealant 1s being applied
at a specified depth and depth threshold above the fluid 114
within the borehole 108. In addition to providing two seal
mechanisms as opposed to the conventional single seal.

FIG. 5 depicts a cross-sectional view of a high-expansion
bridge plug 1n a run-in configuration according to one
example some. The HEBP 130 can include a core rod 130a,

a slip 1305, an opeming cone 130¢, a compressible clement
1304, and a insertion cone 130e. In the run-1n configuration,
the maximum outer diameter of any of the components of
the HEBP 130 can be less than the mner diameter of a drill
rod and the mner diameter of a drll bat.

The core rod 130a can provide structural support for the
slip 1305, the opening cone 130¢, the compressible element
1304, and the msertion cone 130e, such that these compo-
nents are atlixed to the core rod 1n a temporary or permanent
manner or moveable with respect to the axis of the core rod
130a.

The slip 1305, the opening cone 130c¢, the compressible
element 1304, and the insertion cone 130e can encircle the
core rod 130q and extend radially outward from the core rod
130a to form a cylindrical shape capable of being passed
through the mner diameter of a drill bit without damaging
the HEBP 130. To ease the insertion of the HEBP 130 into
and through the inner diameter of the drill bit, the insertion
cone 130e can be tapered or any other shape conducive to
allow the HEBP 130 to more accurately align when being
inserted through the mner diameter of the drill bat.
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FIG. 6 depicts a cross-sectional view of a high-expansion
bridge plug 1n a set configuration according to one example.
A Torce can be applied by the DPU 120 through the setting
kit 125 to the HEBP 130, such that the setting kit 125 can
pull the core rod 130a uphole. Pulling the core rod 130a
uphole can cause the compressible element 1304 to expand
radially outward towards the walls of the borehole. The
opening cone 130¢ and the compressible element 1304, may
not be permanently aflixed to the core rod 130q, and may
move along the length of the core rod 130a. The insertion
cone 130e, which can be permanently athixed to the end of
the core rod 130a, can move with the core rod 130a as the
setting kit 125 pulls the core rod 130a uphole. The slip 1305
can be a stationary component of the HEBP 13. The slip
1306 can be permanently athixed to the core rod 130a and
can act as a resistance point or anchor against which the
msertion cone 130e compresses the compressible element
130d.

As the setting kit 125 pulls the insertion cone 130e
uphole, the msertion cone 130e can begin to compress the
compressible element 130d. The compressible element 1304
can expand radially outward from the core rod 130a to plug
the borehole. The compressible element 1304, which can be
positioned adjacent to the opening cone 130¢, can to exert
force on the opening cone 130c¢ in response to the force
exerted on the compressible element 1304 by the insertion
cone 130e. The opening cone 130¢ can respond to the force
exerted by the compressible element 1304 by spreading
prongs of the slip 1306 radially outward. The prongs of the
slip 13056 can be shaped to allow the opening cone 130c¢ to
spread the prongs further outward as more force 1s exerted
upon the opening cone 130¢ via the compressible element
130d. As the prongs of the slip 1305 are forced outward, the
slip 1305 can exert force on a shearable location of the core
rod 130a or on a shearable element 130f. The shearable
clement 130/ can be part of the core rod 130a or may be a
separate mechanism athxed to the core rod 130a that pro-
vides a shearable connection to the remaining components
of the HEBP 130. When the prongs of the slip 1305 have
been forced far enough outward by the opening cone 130c,
the slip 1305 can shear off the components of the HEBP 130
from the upper portion of the core rod 130a.

Note that the force required to set the compressible
clement 1304 1n a set configuration (1.e. the compressible
clement 1304 forms a seal against the walls of the borehole)
can be achieved prior to achieving the force required to shear
the shearable element 1307 as applied by the slip 13056. This
can ensure successiul installation of the HEBP by preventing
a shear event prior to sufliciently compressing the compress-
ible element 1304 to form a proper within the borehole.

In some examples, the opening cone 130c¢ can act as an
anchor against the compressible element 1304 in place of the
slip 13056. In this example, when enough force 1s exerted
upon the opening cone 130c¢ after the compressible element
1304 1s 1n a set configuration, the opening cone 130c¢ can
become dislodged 1nstantaneously, causing the slip 1305 to
exert enough responsive force to shear the shearable element
130/ mstantaneously.

In some examples, the compressible element 1304 can be
made ol material with a specific coetlicient of elasticity to
implement the embodiments such as FEthylene Propylene
Diene Monomer (EPDM), rubber, and other elastomeric
materials. The opening cone 130c¢ can be made of a material
that can provide suflicient rigidity to be able to bend the
prongs of the slip 1306 outward. The slip 1305 can be made
of a material that 1s ductile enough to be bent by the opening
cone 130c¢, but rnigid enough to apply suflicient force to the
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shearable element 130/ to shear the HEBP 130 from the core
rod 130a (e.g., stainless steel). As such, the material of the
shearable element 130/ can be more ductile than the material
of the slip 1305

FIG. 7 depicts a flowchart of a process for setting bridge
plugs 1n open hole while drill rods are 1n place according to
one example. Some processes for setting a bridge plug using
a DPU while dnll rods are in place can be described
according to previous examples. The processes described for
setting bridge plugs in open hole while drll rods are 1n place
can also be implemented in closed hole environments.

In block 702, a DPU and bridge plug 1s inserted into a drill
rod m a drilling environment. The DPU can be sized to have
a same or smaller diameter as a drilling rod. The bridge plug
can have a run-in configuration of a diameter that 1s smaller
than an inner diameter of a core bit (e.g., dnll bait).

In block 704, the bridge plug 1s lowered 1into and through
the inner diameter of the core bit using a winch. The bridge
plug can be positioned beneath a drill bit of the drill rod,
where the drill bit 1s attached to the drll rod.

In block 706, the bridge plug 1s configured by the DPU to
be 1n a set configuration by pulling uphole. The diameter of
the bridge plug 1n the set configuration can be greater than
the diameter of the drilling rod. In some examples, the
diameter of the bridge plug can be equal to the diameter of
the open hole, sealing the bottom portion of the hole from
the top portion of the hole. In the set configuration, the
bridge plug can be expanded and maintain an increased
diameter as compared to the diameter 1n the run-1n configu-
ration.

In some aspects, systems, devices, and methods for set-
ting bridge plugs 1n open hole while drill rods are 1n place
are provided according to one or more of the following
examples:

As used below, any reference to a series of examples 1s to
be understood as a reference to each of those examples
disjunctively (e.g., “Examples 1-4” 1s to be understood as
“Examples 1, 2, 3, or 47).

Example 1 1s an assembly comprising: a setting tool sized
to have a diameter that 1s the same or smaller as the diameter
of a drill rod; and a bridge plug having a run-in configuration
in which the diameter of the bridge plug 1s smaller than an
inner diameter of a core bit, and having a set configuration
in response to the setting tool pulling 1n a direction toward
a surface of a borehole, the bridge plug being positionable
below a drill bit of the drill rod 1n the set configuration such
that the drill bit 1s positioned between the bridge plug and
the surface, the diameter of the bridge plug in the set
configuration being greater than the diameter of the drill rod.

Example 2 1s the assembly of example 1, wherein the
bridge plug 1s a high-expansion bridge plug comprising: a
slip; and a compressible element that i1s responsive to the
setting tool pulling the compressible element toward the
slip, the compressible element responding by expanding to
maintain the compressible element 1n an increased diameter
as compared to the diameter in the run-in configuration.

Example 3 1s the assembly of example 2, the bridge plug
further comprising: a shearable element located proximally
to the slip, the slip being able to apply force to the shearable
clement 1n response to the bridge plug being in the set
configuration, the shearable element being able to discon-
nect the setting tool from the bridge plug 1n response to the
force.

Example 4 1s the assembly of example 1, wherein the
bridge plug 1s able to be inserted through the mnner diameter
of the core bit during the run-in configuration to be posi-
tionable beneath the drill bit prior to the set configuration.
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Example 5 1s the assembly of example 1, wherein the
setting tool and bridge plug are located within the drill rod,
the drill rod being rotatable around the setting tool and
bridge plug during the run-in configuration and the set
configuration.

Example 6 1s the assembly of example 1, wherein the
diameter of the bridge plug in the set configuration being
greater than the diameter of the drill rod 1s equivalent to a
diameter of an open hole 1n which the bridge plug 1s located.

Example 7 1s the assembly of example 1, wherein the
setting tool 1s configurable to record pressure versus time
data during configuration of the bridge plug into the set
configuration, the pressure versus time data being compa-
rable to known pressure versus time data to determine a
probability that the bridge plug was configured into the set
configuration without error.

Example 8 1s a bridge plug comprising: a slip; and a
compressible element having a run-in configuration 1n which
a diameter of the compressible element 1s smaller than an
inner diameter of a core bit, and having a set configuration
in response to a setting tool pulling 1n a direction toward the
slip, the compressible element being positionable below a
drill bit of a drill rod 1n the set configuration such that the
drill bit 1s positioned between the bridge plug and a surface
of a borehole, the diameter of the compressible element 1n
the set configuration being greater than the diameter of the
drill rod.

Example 9 1s the bridge plug of example 8, wherein the
compressible element in the set configuration expands to
maintain the compressible element 1n an increased diameter
as compared to the diameter in a run-in configuration.

Example 10 1s the bridge plug of example 8, the bridge
plug turther comprising: a shearable element located proxi-
mally to the slip, the slip being able to apply force to the
shearable element in response to the bridge plug being 1n the
set configuration, the shearable element being able to dis-
connect the setting tool from the bridge plug in response to
the force.

Example 11 1s the bridge plug of example 8, wherein the
bridge plug 1s able to be inserted through the inner diameter
of the core bit during the run-in configuration to be posi-
tionable beneath the drill bit prior to the set configuration.

Example 12 1s the bridge plug of example 8, wherein the
bridge plug 1s located within the drill rod, the drnll rod being
rotatable around the bridge plug during the run-in configu-
ration and the set configuration.

Example 13 1s the bridge plug of example 8, wherein the
diameter of the bridge plug in the set configuration being
greater than the diameter of the drill rod 1s equivalent to a
diameter of an open hole 1n which the bridge plug 1s located.

Example 14 1s a method comprising: inserting a setting,
tool and bridge plug 1nto a drill rod 1in a drilling environment,
the setting tool sized to have a same or smaller diameter as
a dnll rod, the bridge plug having a run-in configuration of
a diameter that 1s smaller than an inner diameter of a core bait;
running, via a winch, the bridge plug into and through the
inner diameter of the core bit, the bridge plug being posi-
tioned below a drill bit of the drill rod such that the drll bit
1s between the bridge plug and a surface of a borehole; and
configuring, via the setting tool, the bridge plug 1nto a set
conflguration in response to the setting tool pulling uphole,
the diameter of the bridge plug 1n the set configuration being,
greater than the diameter of the drill rod.

Example 15 1s the method of example 14, wherein con-
figuring the set configuration of the bridge plug further
comprises: pulling, via the setting tool, a compressible
clement of the bridge plug toward a slip, the slip being a
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stationary component of the brnidge plug, the slip being
positioned between the setting tool and the compressible
clement; expanding the compressible element 1n response to
the pulling; and maintaining the compressible element 1in an
increased diameter as compared to the diameter 1n the run-in
configuration.

Example 16 1s the method of example 15, wherein con-
figuring the set configuration of the bridge plug further
comprises: applying force, via the slip, to a shearable
clement 1n response to the pulling, the shearable element
being located proximally to the slip; the shearable element
connecting the setting tool to the bridge plug; and discon-
necting the setting tool from the bridge plug 1n response to
the force.

Example 17 1s the method of example 14, further com-
prising: removing the setting tool from the drill rod in
response to the bridge plug being 1n the set configuration;
removing the drill rod from the drilling environment; and
depositing a sealant within the drilling environment, the
sealant being deposited on top of the bridge plug.

Example 18 1s the method of example 14, wherein the
setting tool and bridge plug are located within the drill rod,
the drill rod being rotated around the setting tool and bridge
plug during the run-in configuration and the set configura-
tion.

Example 19 1s the method of example 14, wherein the
diameter of the bridge plug in the set configuration being
greater than the diameter of the drill rod 1s equivalent to a
diameter of an open hole 1n which the bridge plug 1s located.

Example 20 1s the method of example 14, further com-
prising: recording, via the setting tool, pressure versus time
data during the configuring of the bridge plug into the set
confliguration; removing the setting tool from the drill rod 1n
response to the bridge plug being in the set configuration;
receiving, via a computing device, the pressure versus time
data from the setting tool; comparing, via the computing
device, the pressure versus time data against known pressure
versus time data; and determining, in response to the com-
paring, a probability that the bridge plug was configured 1nto
the set configuration without error.

Example 21 1s a bridge plug comprising: a slip; and a
compressible element having a run-in configuration 1n which
a diameter of the compressible element 1s smaller than an
inner diameter of a core bit, and having a set configuration
in response to a setting tool pulling 1n a direction toward the
slip, the compressible element being positionable below a
drill bit of a drill rod 1n the set configuration such that the
drill bit 1s positioned between the bridge plug and a surface
ol a borehole, the diameter of the compressible element 1n
the set configuration being greater than the diameter of the
drill rod.

Example 22 1s the bridge plug of example 21, wherein the
compressible element 1n the set configuration expands to
maintain the compressible element 1n an increased diameter
as compared to the diameter in a run-in configuration.

Example 23 1s the bridge plug of any of example(s) 21 to
22, the bridge plug further comprising: a shearable element
located proximally to the slip, the slip being able to apply
force to the shearable element in response to the bridge plug
being 1n the set configuration, the shearable element being
able to disconnect the setting tool from the bridge plug 1n
response to the force.

Example 24 1s the bridge plug of any of example(s) 21 to
23, wherein the bridge plug 1s able to be mserted through the
inner diameter of the core bit during the run-in configuration
to be positionable beneath the drill bit prior to the set
configuration.
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Example 25 1s the bridge plug of any of example(s) 21 to
24, wherein the bridge plug 1s located within the dnll rod,
the drill rod being rotatable around the bridge plug during
the run-in configuration and the set configuration.

Example 26 1s the bridge plug of any of example(s) 21 to
25, wherein the diameter of the bridge plug in the set
configuration being greater than the diameter of the drill rod
1s equivalent to a diameter of an open hole 1n which the
bridge plug 1s located.

Example 27 1s the bridge plug of any of example(s) 21 to
26, wherein the bridge plug 1s 1n a system that comprises: the
setting tool sized to have a diameter that 1s the same or
smaller as the diameter of a drill rod.

Example 28 1s the bridge plug of any of example(s) 21 to
2’7, wherein the setting tool 1s configurable to record pres-
sure versus time data during configuration of the bridge plug
into the set configuration, the pressure versus time data
being comparable to known pressure versus time data to
determine a probabaility that the bridge plug was configured
into the set configuration without error.

Example 29 1s a method comprising: inserting a setting,
tool and bridge plug 1nto a drill rod in a drilling environment,
the setting tool sized to have a same or smaller diameter as
a drll rod, the bridge plug having a run-in configuration of
a diameter that 1s smaller than an inner diameter of a core bit;
running, via a winch, the bridge plug into and through the
inner diameter of the core bit, the bridge plug being posi-
tioned below a drill bit of the drill rod such that the drll bit
1s between the bridge plug and a surface of a borehole; and
configuring, via the setting tool, the bridge plug 1nto a set
configuration in response to the setting tool pulling uphole,
the diameter of the bridge plug 1n the set configuration being
greater than the diameter of the drill rod.

Example 30 1s the method of example 29, wherein con-
figuring the set configuration of the bridge plug further
comprises: pulling, via the setting tool, a compressible
clement of the bridge plug toward a slip, the slip being a
stationary component of the bridge plug, the slip being
positioned between the setting tool and the compressible
clement; expanding the compressible element 1in response to
the pulling; and maintaining the compressible element 1n an
increased diameter as compared to the diameter in the run-in
configuration.

Example 31 1s the method of any of example(s) 29 to 30,
wherein configuring the set configuration of the bridge plug
turther comprises: applying force, via the slip, to a shearable
clement 1n response to the pulling, the shearable element
being located proximally to the slip; the shearable element
connecting the setting tool to the bridge plug; and discon-
necting the setting tool from the bridge plug in response to
the force.

Example 32 1s the method of any of example(s) 29 to 31,
turther comprising: removing the setting tool from the drill
rod 1n response to the bridge plug being 1n the set configu-
ration; removing the drill rod from the drilling environment;
and depositing a sealant within the drilling environment, the
sealant being deposited on top of the bridge plug.

Example 33 1s the method of any of example(s) 29 to 32,
wherein the setting tool and bridge plug are located within
the drill rod, the drill rod being rotated around the setting
tool and bridge plug during the run-in configuration and the
set configuration.

Example 34 1s the method of any of example(s) 29 to 33,
wherein the diameter of the bridge plug 1n the set configu-
ration being greater than the diameter of the drill rod 1s
equivalent to a diameter of an open hole in which the bridge
plug 1s located.
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Example 35 1s the method of any of example(s) 29 to 34,
further comprising: recording, via the setting tool, pressure
versus time data during the configuring of the bridge plug
into the set configuration; removing the setting tool from the
drill rod 1n response to the bridge plug being in the set
configuration; receiving, via a computing device, the pres-
sure versus time data from the setting tool; comparing, via
the computing device, the pressure versus time data against
known pressure versus time data; and determining, in
response to the comparing, a probability that the bridge plug
was configured into the set configuration without error.

The foregoing description of certain examples, including,
illustrated examples, has been presented only for the pur-
pose of illustration and description and 1s not intended to be
exhaustive or to limit the disclosure to the precise forms
disclosed. Numerous modifications, adaptations, and uses
thereol will be apparent to those skilled 1n the art without
departing from the scope of the disclosure.

What 1s claimed 1s:

1. An assembly comprising:

a setting tool sized to have a diameter that i1s the same or
smaller as the diameter of a drill rod, the setting tool
configurable to record pressure versus time data during
configuration of a bridge plug into a set configuration,
the pressure versus time data comparable to known
pressure versus time data to determine a probability
that the bridge plug was configured into the set con-
figuration without error; and

the bridge plug having a run-1n configuration in which the
diameter of the bridge plug 1s smaller than an 1nner
diameter of a core bit, and having the set configuration
in response to the setting tool pulling in a direction
toward a surface of a borehole, the bridge plug being
positionable below a drill bit of the dnll rod 1n the set
configuration such that the drill bit i1s positioned
between the bridge plug and the surface, the diameter
of the bridge plug 1n the set configuration being greater
than the diameter of the dnll rod.

2. The assembly of claim 1, wherein the bridge plug 1s a

high-expansion bridge plug comprising;:

a slip; and

a compressible element that 1s responsive to the setting
tool pulling the compressible element toward the slip,
the compressible element responding by expanding to
maintain the compressible element 1n an increased
diameter as compared to the diameter in the run-in
coniliguration.

3. The assembly of claim 2, the bnidge plug further

comprising;

a shearable element located proximally to the slip, the slip
being able to apply force to the shearable element in
response to the bridge plug being 1n the set configura-
tion, the shearable element being able to disconnect the
setting tool from the bridge plug in response to the
force.

4. The assembly of claim 1, wherein the bridge plug 1s
able to be inserted through the mnner diameter of the core bit
during the run-in configuration to be positionable beneath
the drill bit prior to the set configuration.

5. The assembly of claim 1, wherein the setting tool and
bridge plug are located within the dnll rod, the drill rod
being rotatable around the setting tool and bridge plug
during the run-in configuration and the set configuration.

6. The assembly of claim 1, wherein the diameter of the
bridge plug in the set configuration being greater than the
diameter of the drll rod 1s equivalent to a diameter of an
open hole in which the bridge plug 1s located.
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7. A setting tool comprising;:

An outer diameter sized to be the same or smaller as a
diameter of a drill rod, the setting tool configurable to
record pressure versus time data during configuration
of a bridge plug into a set configuration, the pressure
versus time data comparable to known pressure versus
time data to determine a probabaility that the bridge plug
was configured 1nto the set configuration without error,

wherein the bridge plug has a run-in configuration in

which the diameter of the bridge plug 1s smaller than an
iner diameter of a core bit, and has the set configu-
ration 1n response to the setting tool pulling 1n a
direction toward a surface of a borehole, the bridge
plug being positionable below a drill bit of the drll rod
in the set configuration such that the drill bit 1s posi-
tioned between the bridge plug and the surface, the
diameter of the bridge plug in the set configuration
being greater than the diameter of the drill rod.

8. The setting tool of claim 7, wherein a compressible
clement of the bridge plug in the set configuration expands
to maintain the compressible element in an increased diam-
cter as compared to the diameter in a run-in configuration of
the bridge plug.

9. The setting tool of claim 7, wherein the bridge plug
includes:

a slip; and

a shearable element located proximally to the slip, the slip

being able to apply force to the shearable element in
response to the bridge plug being 1n the set configura-
tion, the shearable element being able to disconnect the
setting tool from the bridge plug in response to the
force.

10. The setting tool of claim 7, wherein the bridge plug 1s
able to be inserted through the 1nner diameter of the core bit
during the run-in configuration to be positionable beneath
the drill bit prior to the set configuration.

11. The setting tool of claim 7, wherein the bridge plug 1s
located within the dnll rod, the dnll rod being rotatable
around the bridge plug during the run-in configuration and
the set configuration.

12. The setting tool of claim 7, wherein the diameter of the
bridge plug 1n the set configuration being greater than the
diameter of the drll rod 1s equivalent to a diameter of an
open hole in which the bridge plug 1s located.

13. A method comprising:

inserting a setting tool and bridge plug into a drill rod in

a drilling environment, the setting tool sized to have a
same or smaller diameter as a drll rod, the bridge plug
having a run-in configuration of a diameter that is
smaller than an inner diameter of a core bit;

running, via a winch, the bridge plug into and through the

inner diameter of the core bit, the bridge plug being
positioned below a drill bit of the drill rod such that the
drill bit 1s between the bridge plug and a surface of a
borehole;
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configuring, via the setting tool, the bridge plug 1nto a set
conflguration in response to the setting tool pulling
uphole, the diameter of the bridge plug in the set
configuration being greater than the diameter of the

drill rod; and

determining, via a computing device and by comparing,
pressure versus time data against known pressure ver-
sus time data, a probability that the bridge plug was
configured 1nto the set configuration without error.
14. The method of claim 13, wherein configuring the set
configuration of the bridge plug further comprises:
pulling, via the setting tool, a compressible element of the
bridge plug toward a slip, the slip being a stationary
component of the bridge plug, the slip being positioned
between the setting tool and the compressible element;

expanding the compressible element 1n response to the
pulling; and

maintaining the compressible element in an increased

diameter as compared to the diameter in the run-in
configuration.
15. The method of claim 14, wherein configuring the set
configuration of the bridge plug further comprises:
applying force, via the slip, to a shearable element 1n
response to the pulling, the shearable element being
located proximally to the slip; the shearable element
connecting the setting tool to the bridge plug; and

disconnecting the setting tool from the bridge plug 1n
response to the force.

16. The method of claim 13, further comprising:

removing the setting tool from the drnll rod in response to

the bridge plug being in the set configuration;
removing the drill rod from the drilling environment; and
depositing a sealant within the drilling environment, the

sealant being deposited on top of the bridge plug.

17. The method of claim 13, wherein the setting tool and
bridge plug are located within the drll rod, the drill rod
being rotated around the setting tool and bridge plug during
the run-in configuration and the set configuration.

18. The method of claim 13, wherein the diameter of the
bridge plug 1in the set configuration being greater than the
diameter of the drnll rod 1s equivalent to a diameter of an
open hole in which the bridge plug 1s located.

19. The method of claim 13, wherein determining, via the
computing device and by comparing the pressure versus
time data against known pressure versus time data, the
probability that the bridge plug was configured into the set
configuration without error includes:

recording, via the setting tool, the pressure versus time

data during the configuring of the bridge plug into the
set configuration;

removing the setting tool from the drill rod 1n response to

the bridge plug being 1n the set configuration; and
recerving, via the computing device, the pressure versus
time data from the setting tool.
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